Fabrication of DNA microarrays onto poly(methyl methacrylate) with ultraviolet patterning and microfluidics for the detection of low-abundant point mutations.
We have developed a simple ultraviolet (UV)-photomodification protocol using poly(methyl methacrylate) and polycarbonate to produce functional scaffolds consisting of carboxylic groups that allow covalent attachment of amine-terminated oligonucleotide probes to these surface groups through carbodiimide coupling. Use of the photomodification procedure coupled to microfluidics allowed for the rapid generation of medium-density DNA microarrays. The method reported herein involves the use of poly(dimethylsiloxane) microchannels reversibly sealed to photomodified poly(methyl methacrylate) surfaces to serve as stencils for patterning the oligonucleotide probes. After array construction, the poly(dimethylsiloxane) stencil is rotated 90 degrees to allow interrogation of the array using microfluidics. The photomodification process for array fabrication involves only three steps: (1) broadband UV exposure of the polymer surface, (2) carbodiimide coupling of amine-terminated oligonucleotide probes to the surface (via an amide bond), and (3) washing of the surface. The density of probes attached to this activated surface was found to be approximately 41pmolcm(-2), near the steric-saturation limit for short oligonucleotide probes. We demonstrate the use of this procedure for screening multiple KRAS2 mutations possessing high diagnostic value for colorectal cancers. A ligase detection reaction/universal array assay was carried out using parallel detection of two different low-abundant DNA point mutations in KRAS2 oncogenes with the allelic composition evaluated at one locus. Four zip code probes immobilized onto the poly(methyl methacrylate) surface directed allele-specific ligation products containing mutations in the KRAS2 gene (12.2D, 12.2A, 12.2V, and 13.4D) to the appropriate address of a universal array with minimal amounts of cross-hybridization or misligation.